In the Specification 

A substitute specification is attached. In accordance with 37 C.F.R. §1.125, a 
marked up version showing the changes made in the Substitute Specification is also 
attached. No new matter has been added to the application through the Substitute 
Specification. 
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Substitute Specification 



OPTICAL ASSEMBLY FOR PHOTOLITHOGRAPHY 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to an optical assembly having a plurality of optical elements. It also 
relates to a projection exposure machine having such an assembly. 

2. Description of the Related Art 

Optical assemblies such as objectives, illuminating systems and the like, are very 
sensitive to movements of their individual optical elements, for example, mirrors, both 
relative to one another and relative to their mounting structure. 

Projection objectives, in particular for use in projection exposure machines in 
microlithography for producing semiconductor components in the EUVL field are 
disclosed, for example, from EP 1 178 356 A2. Vibrations transmitted to such projection 
objectives produce aberrations and/or greatly reduce the imaging quality of the projection 
objective such that complicated aberration corrections are rendered necessary because of 
the high accuracies required there. 

Correction possibilities for vibration-induced aberrations are disclosed in 
DEI 02 04 465 Al. 

In order to minimize the transmission of interfering vibrations, optical assemblies, in 
particular projection objectives, are isolated from vibrations. Furthermore, the individual 
elements within the assemblies are interconnected rigidly (with high natural frequency) in 
such a way that they move with one another as a rigid body under the* excitation of any 
remaining, usually low-frequency vibrations. 
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A dynamic separation/decoupling or vibrational decoupling of optical elements of an 
optical assembly whose positioning relative to the other optical elements poses less 
stringent requirements would be advantageous, chiefly whenever the additional 
introduction of interfering vibrations owing to these optical elements is likely, because 
they can, if appropriate, be manipulated via actuators, motors or the like. 

Furthermore, it would be conceivable to fashion specific optical elements to be 
interchangeable, in order, for example, to be able to vary their optical properties or 
replace them with other ones. It would thereby be possible to provide a type of 
interchange mechanism at the optical assembly in order to interchange the optical 
elements. 

The following particular problems arise in this case: it is difficult to use such an 
interchange mechanism to position the interchangeable optical element in the beam path 
of the optical assembly with sufficient accuracy and reproducibly. Moreover, the aim 
should be to avoid transmitting interfering vibrations through this interchange mechanism 
and the interchangeable optical element onto the optical assembly. A further problem is 
the contamination of the optical assembly or its individual optical elements by particles 
which would be produced by the interchange mechanism. 

SUMMARY OF THE INVENTION 

It is therefore the object of the present invention to create an optical imaging device and a 
projection exposure machine of the type mentioned at the beginning in which at least one 
optical element of the remaining optical elements and the optical imaging device is at 
least approximately dynamically decoupled and can in the process be positioned at least 
approximately accurately. 

This object is achieved according to the invention by means of the features mentioned in 
Claim 1. The object is likewise achieved by means of the features mentioned in Claim 4. 
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The object is achieved by means of Claim 19 with regard to the projection exposure 
machine. 

The measures according to the invention create in a simple and advantageous way an 
optical assembly in which, in particular, optical elements for which the accurate 
positioning in the beam path relative to other optical elements is less critical, such as 
diaphragms or the like, can be dynamically decoupled in a simple way such that 
vibrations introduced by motors, actuators or the like cannot affect the remaining optical 
elements of the optical assembly. If there is a need for more accurate positioning of the 
dynamically decoupled optical element relative to the remaining optical elements and/or 
to the optical assembly, this can be achieved by the use of sensors. 

Moreover, optical elements can be interchanged by means of an interchange mechanism. 
The introduction of interfering vibrations is avoided by dynamic decoupling of the optical 
element or the interchange mechanism from the optical assembly, that is to say 
transmission of undesired movements onto the optical assembly or its optical elements is 
prevented. In the case of optical elements which need to be more accurately positioned, it 
is further possible, in addition, to provide holding devices which also ensure an at least 
approximate vibrational decoupling. 

Advantages with reference to Claim 19 are yielded by analogy and with the aid of the 
description. 

Advantageous refinements and developments of the invention arise from the further 
subclaims. Various embodiments of the invention are explained in principle below with 
the aid of the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 shows an illustration of an optical assembly according to the invention 
having dynamically decoupled optical elements; 

Figure 2a shows a detail of a projection objective for microlithography in the field of 
EUVL, with a typical beam path and a revolving disc diaphragm stack; 

Figure 2b shows a view from above of a revolving disc diaphragm suitable for the 
projection objective in accordance with Figure 2a; 

Figure 3 shows a view of a diaphragm device with a lifting device, a holding device 
and with spring elements as stop for a revolving disc diaphragm; and 

Figure 4 shows the principle of the design of an EUV projection exposure machine 
with a light source, an illuminating system and a projection objective. 

DETAILED DESCRIPTION 

Figure 1 illustrates as optical assembly, an objective 1 having a housing la. As already 
mentioned above, objectives 1 are very sensitive to movements of their individual optical 
elements 2, both relative to one another and relative to their mounting structure. The 
objective 1 is isolated from vibrations in order to minimize the transmission of interfering 
vibrations. This is performed in the present exemplary embodiment via a device 3, but no 
more detail on this will be considered here. 

A manipulable optical element 2 5 is connected via actuator modules 4 to a separate 
structure 5, which is dynamically decoupled from the objective 1, in such a way that 
vibrations caused by the manipulation or reaction forces are led off to the floor 6 via the 
separate structure 5. The optical element 2' is thus advantageously dynamically 
decoupled from the objective 1 and the remainder of its optical elements 2. In order to 
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permit such a connection of the optical element 2' to the structure 5, the objective 1 is 
provided with openings 7. 

Accurate positioning of the optical element 2' relative to the objective 1 is performed by 
means of an additional determination of position via sensors 8. 

Moreover, the objective 1 has as optical element 2" an iris diaphragm whose diaphragm 
opening can be adjusted by means of the motor (not illustrated), and which is likewise 
connected, via links 4', to the separate structure 5, which leads off the vibrations, caused, 
in particular, by the motor drive, and dynamically decouples the optical element 2" from 
the objective 1. 

In other exemplary embodiments, the optical assembly could also be an illuminating 
system or the like. 

Figure 2a shows a detail of a projection objective 10 for use in the field of EUVL, with 
its typical beam path 11 between mirrors 12 as optical elements arranged on a housing 
10a, illustrated by dashes, of the projection objective 10, and an object plane 13 
(explained in more detail in Figure 4). Arranged in the beam path 1 1 may be a diaphragm 
12', as further optical element, with a diaphragm opening 14 at its operating position 15 
(indicated by dots) which serves to stop down the light beam of the projection objective 
10. 

As may be seen, stringent requirements are placed on the nature and the installation space 
of the diaphragm 12' here. Consequently, the diaphragm opening 14 should be decentral 
as illustrated in Figure 2b. This requisite arrangement of the diaphragm opening 14 on the 
diaphragm 12', as well as the small installation space in the projection objective 10 
complicate the use of conventional iris diaphragms which can be adjusted continuously by 
means of blades, for example, in the case of such a projection objective 10, in particular in 
the case of operating wavelengths in the field of EUVL. 
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Consequently, an interchange mechanism designed as a diaphragm device 17 is provided 
as substitute for the continuously adjustable diaphragm, and brings the fixed diaphragm 
geometries to their operating position 15 into the beam path 1 1 of the projection objective 
10 and also removes them again. The relative positioning of the diaphragm 12' in relation 
to the remaining optical elements, for example, mirrors 12 of the projection objective 10, 
is less critical in general. 

The diaphragm device 17 has a revolving disc diaphragm stack 17a, which has individual 
diaphragms 12', designed as revolving disc diaphragms, with fixed geometries (as 
illustrated in Figure 2b) stacked vertically one above another. The diaphragm openings 
14 can also have elliptical or other shapes instead of the circular shape illustrated. The 
revolving disc diaphragms 12' are preferably brought into the beam path 11 of the 
projection objective 10 to the operating position 15 provided therefor via directions 
indicated by arrows 16. As may be seen from Figure 2b, the revolving disc diaphragms 
12' are shaped in such a way that they have a thin rim on the side of the neighbouring 
light beam, and a broad rim over the remainder of the circumference. 

The projective objective 10 is isolated from vibrations. Moreover, the individual optical 
elements 12 inside the projection objective 10 are connected to one another rigidly (with 
a high natural frequency) in such a way that they move with one another as a rigid body 
when excited by any residual vibrations which are usually of low frequency. 

It is a complicated undertaking to create an embodiment of the overall diaphragm device 
17 with a sufficiently high natural frequency, since relatively large masses have to be 
moved and the installation space is restricted. Consequently, dynamic movements 
(vibrations) would be transmitted to the overall projection objective 10 by the diaphragm 
device 17. 

A possible solution to this problem is for the entire diaphragm device 17 to be mounted 
on a separate structure dynamically decoupled from the projection objective 10. 
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An improved solution strategy consists in separating the selected revolving disc 
diaphragm 12' from the remainder of the diaphragm device 17 and arranging it on 
different structures, a holding device 18 (see Fig. 3) being provided on the projection 
objective 10. The remainder of the diaphragm device 17 can be mounted on a separate, 
dynamically decoupled, structure 19. This possible solution is outlined essentially in 
Figures 3. 

A further possible solution consists in fastening both the holding device 18 and a lifting 
mechanism 20 on the projection objective 10, while the remainder of the diaphragm 
device 17 is mounted on a separate structure (not shown). 

As may be seen in Figure 3, the revolving disc diaphragm stack 17a has a plurality of 
revolving disc diaphragms 12' which are accommodated in separate plug-in units 21. 
Each plug-in unit 21 can be rotated out individually by means of an articulation (not 
illustrated) common to all the plug-in units 21, such that in each case one revolving disc 
diaphragm 12' can be rotated out in order subsequently to be lifted in the beam path 1 1 of 
the projection objective 10 to its operating position 15. 

After the operating position 15 of the revolving disc diaphragm 12' is reached, the latter 
is coupled to the holding device or to the stop 18. The holding device 18 permits a 
repeatably accurate positioning of the revolving disc diaphragms 12' in the micrometre 
range. This reduces the accuracy requirements for the separate plug-in units 21, and also 
for a lifting device 20. 

The holding device 18 ensures that the revolving disc diaphragm 12' is positioned 
accurately relative to the projection objective 10 and in six degrees of freedom. 
Furthermore, there is also a need to hold or lock the revolving disc diaphragms 12' in the 
holding device 18 against the gravity force and other interfering forces. In order to 
prevent particles from contaminating the mirror surfaces, the revolving disc diaphragm 
12' should be locked in this way as gently as possible. 
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As can further be seen in Figure 3 , the revolving disc diaphragm 12' is conveyed by 
means of the lifting device 20 from a removal position into its operating position 15, and 
held there in the holding device 18. In the case of the diaphragm device 17 illustrated in 
Figure 3, use was made of mainly rotary mechanisms in order to position the revolving 
disc diaphragms 12' since, by contrast with translation mechanisms, fewer particles 
causing contamination, for example, by friction forces, are produced. Furthermore, the 
essentially constant force for holding the revolving disc diaphragm 12' in the holding 
device 18 is effected in a simple and advantageous way by spring elements 23 of low 
stiffness. The spring elements 23 should be precompressed in order to avoid a large 
compression deflection of the spring elements 23 relative to the operating position 15 of 
the revolving disc diaphragm 12'. An arrow 24 indicates the dynamic decoupling or the 
vibrational decoupling of the separately-mounted housing 10a of the projection objective 
10 (indicated by dashes) and of the remainder of the diaphragm device 17, likewise 
mounted separately on a fixed structure 19 (indicated by dashes). 

The holding device 18 for fixing or positioning the revolving disc diaphragm 12' uses 
magnetic forces. This has the advantage that there are only a few or no open 
mechanically moveable parts which could lead to further instances of particle 
contamination. 

In further exemplary embodiments, instead of a diaphragm it would also be possible for 
further optical elements to be dynamically decoupled in such a way and positioned 
interchangeably in the projection objective 10. Of course, the optical elements can also be 
supported in mounts or the like. 

As may be seen from Figure 4, an EUV projection exposure machine 30 has a light 
source 31, an EUV illuminating system 32 for illuminating a field in the object plane 13 
in which a pattern-bearing mask is arranged, and the projection objective 10 with the 
housing 10a and the beam path 11 for imaging the pattern-bearing mask in the object 
plane 13 onto a photosensitive substrate 33 in order to produce semiconductor 
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components. The diaphragm 12' for stopping down the projection objective 10 is 
indicated by dots. 
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Marked Up Version Showing Changes Made in the Substitute Specification 

OPTICAL ASSEMBLY FOR PHOTOLITHOGRAPHY 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to an optical assembly having a plurality of optical elements. It also 
relates to a projection exposure machine having such an assembly. 

2. Description of the Related Art 

Optical assemblies such as objectives, illuminating systems and the like, are very 
sensitive to movements of their individual optical elements, for example, mirrors, both 
relative to one another and relative to their mounting structure. 

Projection objectives, in particular for use in projection exposure machines in 
microlithography for producing semiconductor components in the EUVL field are 
disclosed, for example, from EP 1 178 356 A2. Vibrations transmitted to such projection 
objectives produce aberrations and/or greatly reduce the imaging quality of the projection 
objective such that complicated aberration corrections are rendered necessary because of 
the high accuracies required there. 

Correction possibilities for vibration-induced aberrations are disclosed in DE 102 04 465 
Al. 

In order to minimize the transmission of interfering vibrations, optical assemblies, in 
particular projection objectives, are isolated from vibrations. Furthermore, the individual 
elements within the assemblies are interconnected rigidly (with high natural frequency) in 
such a way that they move with one another as a rigid body under the excitation of any 
remaining, usually low-frequency vibrations. 
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A dynamic separation/decoupling or vibrational decoupling of optical elements of an 
optical assembly whose positioning relative to the other optical elements poses less 
stringent requirements would be advantageous, chiefly whenever the additional 
introduction of interfering vibrations owing to these optical elements is likely, because 
they can, if appropriate, be manipulated via actuators, motors or the like. 

Furthermore, it would be conceivable to fashion specific optical elements to be 
interchangeable, in order, for example, to be able to vary their optical properties or 
replace them with other ones. It would thereby be possible to provide a type of 
interchange mechanism at the optical assembly in order to interchange the optical 
elements. 

The following particular problems arise in this case: it is difficult to use such an 
interchange mechanism to position the interchangeable optical element in the beam path 
of the optical assembly with sufficient accuracy and reproducibly. Moreover, the aim 
should be to avoid transmitting interfering vibrations through this interchange mechanism 
and the interchangeable optical element onto the optical assembly. A further problem is 
the contamination of the optical assembly or its individual optical elements by particles 
which would be produced by the interchange mechanism. 

SUMMARY OF THE INVENTION 

It is therefore the object of the present invention to create an optical imaging device and a 
projection exposure machine of the type mentioned at the beginning in which at least one 
optical element of the remaining optical elements and the optical imaging device is at 
least approximately dynamically decoupled and can in the process be positioned at least 
approximately accurately. 

This object is achieved according to the invention by means of the features mentioned in 
Claim 1. The object is likewise achieved by means of the features mentioned in Claim 4. 
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The object is achieved by means of Claim 19 with regard to the projection exposure 
machine. 

The measures according to the invention create in a simple and advantageous way an 
optical assembly in which, in particular, optical elements for which the accurate 
positioning in the beam path relative to other optical elements is less critical, such as 
diaphragms or the like, can be dynamically decoupled in a simple way such that 
vibrations introduced by motors, actuators or the like cannot affect the remaining optical 
elements of the optical assembly. If there is a need for more accurate positioning of the 
dynamically decoupled optical element relative to the remaining optical elements and/or 
to the optical assembly, this can be achieved by the use of sensors. 

Moreover, optical elements can be interchanged by means of an interchange mechanism. 
The introduction of interfering vibrations is avoided by dynamic decoupling of the optical 
element or the interchange mechanism from the optical assembly, that is to say 
transmission of undesired movements onto the optical assembly or its optical elements is 
prevented. In the case of optical elements which need to be more accurately positioned, it 
is further possible, in addition, to provide holding devices which also ensure an at least 
approximate vibrational decoupling. 

Advantages with reference to Claim 19 are yielded by analogy and with the aid of the 
description. 

Advantageous refinements and developments of the invention arise from the further 
subclaims. Various embodiments of the invention are explained in principle below with 
the aid of the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows an illustration of an optical assembly according to the invention 
having dynamically decoupled optical elements; 
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Figure 2a shows a detail of a projection objective for microlithography in the field of 
EUVL, with a typical beam path and a revolving disc diaphragm stack; 

Figure 2b shows a view from above of a revolving disc diaphragm suitable for the 
projection objective in accordance with Figure 2a; 

Figure 3 shows a view of a diaphragm device with a lifting device, a holding device 
and with spring elements as stop for a revolving disc diaphragm; and 

Figure 4 shows the principle of the design of an EUV projection exposure machine 
with a light source, an illuminating system and a projection objective. 

DETAILED DESCRIPTION 

Figure 1 illustrates as optical assembly, an objective 1 having a housing la. As already 
mentioned above, objectives 1 are very sensitive to movements of their individual optical 
elements 2, both relative to one another and relative to their mounting structure. The 
objective 1 is isolated from vibrations in order to minimize the transmission of interfering 
vibrations. This is performed in the present exemplary embodiment via a device 3, but no 
more detail on this will be considered here. 

A manipulable optical element T is connected via actuator modules 4 to a separate 
structure 5, which is dynamically decoupled from the objective 1, in such a way that 
vibrations caused by the manipulation or reaction forces are led off to the floor 6 via the 
separate structure 5. The optical element 2' is thus advantageously dynamically 
decoupled from the objective 1 and the remainder of its optical elements 2. In order to 
permit such a connection of the optical element 2' to the structure 5, the objective 1 is 
provided with openings 7. 
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Accurate positioning of the optical element 2' relative to the objective 1 is performed by 
means of an additional determination of position via sensors 8. 

Moreover, the objective 1 has as optical element 2" an iris diaphragm whose diaphragm 
opening can be adjusted by means of the motor (not illustrated), and which is likewise 
connected, via links 4\ to the separate structure 5, which leads off the vibrations, caused, 
in particular, by the motor drive, and dynamically decouples the optical element 2" from 
the objective 1. 

In other exemplary embodiments, the optical assembly could also be an illuminating 
system or the like. 

Figure 2a shows a detail of a projection objective 10 for use in the field of EUVL, with 
its typical beam path 11 between mirrors 12 as optical elements arranged on a housing 
10a, illustrated by dashes, of the projection objective 10, and an object plane 13 
(explained in more detail in Figure 4). Arranged in the beam path 1 1 may be a diaphragm 
12', as further optical element, with a diaphragm opening 14 at its operating position 15 
(indicated by dots) which serves to stop down the light beam of the projection objective 
10. 

As may be seen, stringent requirements are placed on the nature and the installation space 
of the diaphragm 12' here. Consequently, the diaphragm opening 14 should be decentral 
as illustrated in Figure 2b. This requisite arrangement of the diaphragm opening 14 on the 
diaphragm 12', as well as the small installation space in the projection objective 10 
complicate the use of conventional iris diaphragms which can be adjusted continuously 
by means of blades, for example, in the case of such a projection objective 10, in 
particular in the case of operating wavelengths in the field of EUVL. 

Consequently, an interchange mechanism designed as a diaphragm device 17 is provided 
as substitute for the continuously adjustable diaphragm, and brings the fixed diaphragm 
geometries to their operating position 15 into the beam path 1 1 of the projection objective 
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10 and also removes them again. The relative positioning of the diaphragm 12' in relation 
to the remaining optical elements, for example, mirrors 12 of the projection objective 10, 
is less critical in general. 

The diaphragm device 17 has a revolving disc diaphragm stack 17a, which has individual 
diaphragms 12', designed as revolving disc diaphragms, with fixed geometries (as 
illustrated in Figure 2b) stacked vertically one above another. The diaphragm openings 
14 can also have elliptical or other shapes instead of the circular shape illustrated. The 
revolving disc diaphragms 12' are preferably brought into the beam path 11 of the 
projection objective 10 to the operating position 15 provided therefor via directions 
indicated by arrows 16. As may be seen from Figure 2b, the revolving disc diaphragms 
12' are shaped in such a way that they have a thin rim on the side of the neighbouring 
light beam, and a broad rim over the remainder of the circumference. 

The projective objective 10 is isolated from vibrations. Moreover, the individual optical 
elements 12 inside the projection objective 10 are connected to one another rigidly (with 
a high natural frequency) in such a way that they move with one another as a rigid body 
when excited by any residual vibrations which are usually of low frequency. 

It is a complicated undertaking to create an embodiment of the overall diaphragm device 
17 with a sufficiently high natural frequency, since relatively large masses have to be 
moved and the installation space is restricted. Consequently, dynamic movements 
(vibrations) would be transmitted to the overall projection objective 10 by the diaphragm 
device 17. 

A possible solution to this problem is for the entire diaphragm device 17 to be mounted 
on a separate structure dynamically decoupled from the projection objective 10. 

An improved solution strategy consists in separating the selected revolving disc 
diaphragm 12' from the remainder of the diaphragm device 17 and arranging it on 
different structures, a holding device 18 (see Fig. 3) being provided on the projection 
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objective 10. The remainder of the diaphragm device 17 can be mounted on a separate, 
dynamically decoupled, structure 19. This possible solution is outlined essentially in 
Figures 3. 

A farther possible solution consists in fastening both the holding device 1 8 and a lifting 
mechanism 20 on the projection objective 10, while the remainder of the diaphragm 
device 17 is mounted on a separate structure (not shown). 

As may be seen in Figure 3, the revolving disc diaphragm stack 17a has a plurality of 
revolving disc diaphragms 12' which are accommodated in separate plug-in units 21. 
Each plug-in unit 21 can be rotated out individually by means of an articulation (not 
illustrated) common to all the plug-in units 21, such that in each case one revolving disc 
diaphragm 12' can be rotated out in order subsequently to be lifted in the beam path 1 1 of 
the projection objective 10 to its operating position 15. 

After the operating position 15 of the revolving disc diaphragm 12' is reached, the latter 
is coupled to the holding device or to the stop 18. The holding device 18 permits a 
repeatably accurate positioning of the revolving disc diaphragms 12' in the micrometre 
range. This reduces the accuracy requirements for the separate plug-in units 21, and also 
for a lifting device 20. 

The holding device 18 ensures that the revolving disc diaphragm 12' is positioned 
accurately relative to the projection objective 10 and in six degrees of freedom. 
Furthermore, there is also a need to hold or lock the revolving disc diaphragms 12' in the 
holding device 18 against the gravity force and other interfering forces. In order to 
prevent particles from contaminating the mirror surfaces, the revolving disc diaphragm 
12' should be locked in this way as gently as possible. 

As can further be seen in Figure 3, the revolving disc diaphragm 12' is conveyed by 
means of the lifting device 20 from a removal position into its operating position 15, and 
held there in the holding device 18. In the case of the diaphragm device 17 illustrated in 
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Figure 3, use was made of mainly rotary mechanisms in order to position the revolving 
disc diaphragms 12' since, by contrast with translation mechanisms, fewer particles 
causing contamination, for example, by friction forces, are produced. Furthermore, the 
essentially constant force for holding the revolving disc diaphragm 12' in the holding 
device 1 8 is effected in a simple and advantageous way by spring elements 23 of low 
stiffness. The spring elements 23 should be precompressed in order to avoid a large 
compression deflection of the spring elements 23 relative to the operating position 15 of 
the revolving disc diaphragm 12'. An arrow 24 indicates the dynamic decoupling or the 
vibrational decoupling of the separately-mounted housing 10a of the projection objective 
10 (indicated by dashes) and of the remainder of the diaphragm device 17, likewise 
mounted separately on a fixed structure 19 (indicated by dashes). 

The holding device 18 for fixing or positioning the revolving disc diaphragm 12' uses 
magnetic forces. This has the advantage that there are only a few or no open 
mechanically moveable parts which could lead to further instances of particle 
contamination. 

In further exemplary embodiments, instead of a diaphragm it would also be possible for 
further optical elements to be dynamically decoupled in such a way and positioned 
interchangeably in the projection objective 10. Of course, the optical elements can also be 
supported in mounts or the like. 

As may be seen from Figure 4, an EUV projection exposure machine 30 has a light 
source 31, an EUV illuminating system 32 for illuminating a field in the object plane 13 
in which a pattern-bearing mask is arranged, and the projection objective 10 with the 
housing 10a and the beam path 11 for imaging the pattern-bearing mask in the object 
plane 13 onto a photosensitive substrate 33 in order to produce semiconductor 
components. The diaphragm 12' for stopping down the projection objective 10 is 
indicated by dots. 
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